Nematode communities were studied and compared in three different types of grassland throughout the Slovak Republic: new meadow (established during last 3 years), permanent meadow and permanent pasture. A total of 85 nematode species from 64 genera were found. The identified nematode species belonged mainly to the orders Tylenchida (31), Dorylaimida (22), and Rhabditida (12). The most abundant species were Helicotylenchus digonicus, Rhabditis spp., Filenchus filiformis and Enchodelus macrodorus in new meadows, H. digonicus and E. macrodorus in permanent meadows and H. digonicus and Aporcelaimellus obtusicaudatus in permanent pastures. Plant parasitic nematodes were dominant in all investigated types of grassland, followed by bacterial feeders in new meadows and omnivores in permanent meadows and pastures. Maturity index (MI) and B/F depended with the age of grassland and thus with succession from newly established meadows to permanent meadows and permanent pastures. Nematode communities were more similar in permanent meadows and pastures than in new meadows and were also influenced by geographic condition.
Introduction
Nematodes as the most abundant Metazoa with various feeding habits and life history strategies have a great capability of adapting to fluctuations in environment (Yeates, 1996) and therefore the analysis of nematodes communities structure is being used more frequently as a tool in ecological studies (Bongers, 1990) . Diversity and abundance of soil nematode communities decrease with intensity of land cultivation or human interference, after approximately a decade a soil fauna is able repeatedly recover within values similar to those in natural ecosystems (Háněl, 2003) .
……….
Grassland is a widespread type of ecosystem in the Slovak Republic where it takes over 33 % of agricultural areas but studies on nematode communities in grassland ecosystem in the Slovak Republic are scarce. Some information on nematode communities on grassland in the Slovak Republic were published by Šály (1983) , Valocká and Sabová (1997) compare two types of grassland, Valocká et al. (2001) investigated nematode communities in natural permanent grass ecosystems and regularly cultivated cereal agroecosystems and Lišková and Čerevková (2005) compared nematode communities of river banks and adjacent meadows. Investigation focused on the changes of soil nematode communities on meadows differing in age are presented in studies Wasilewska (1994) , Valocká and Sabová (1997) and Háněl (2003) . The aim of this paper was to survey the occurrence and distribution of soil and plant parasitic nematodes of grassland and to compare the structures of nematode communities in three types of grassland of different age and utilisation in various regions of the Slovak Republic.
Material and Methods
Communities of soil free living and plant parasitic nematodes were studied at four selected localities in the mountain and submontane areas where grassland is a widespread ecosystem type in the Slovak Republic. Soil samples were collected in each locality from all three types of grassland; new meadow -newly established on arable soil during last 3 years, fertilized and regularly mown with dominant species of Dactylis glomerata L., Festuca rubra L. Nematodes were isolated from 500 g of the mixed soil using the Coob´s flotation-sieving method, fixed in FAA and studied in permanent glycerine slides. Juveniles (juvs.) were identified to genera. Nematode species and genera were allocated to the trophic groups according to Yeates et al. (1993) and Bongers (1990) . For evaluation of diversity and ecology of nematode communities the following parameters were used: abundance of nematodes in 500 g of soil, Shannon-Weaver Index (H'spp) calculated for species (Shannon & Weaver, 1949) , Maturity Index (MI) and Plant Parasitic Index (PPI) proposed by Bongers (1990) , PPI/MI ratio introduced by Bongers and Korthals (1995) and B/F ratio proposed by Wasilewska (1997) . All indices, as well as a number of species, total abundance of nematodes, and percentage proportion of trophic groups are calculated as the mean value with standard deviation for all types of grassland. Statistical calculations were performed using the STATISTICA (StatSoft, 2001) .
Results
A total of 85 species from 64 genera, included unidentified larvae listed as nematode sp. were found (Table 1) ; 62 species and 47 genera in new meadows; 62 and 49 in permanent meadows; 62 and 49 in permanent pastures among those 38 species from 33 genera were common in all three types of investigated grassland. The majority of identified nematodes species belonged to the orders Tylenchida (31), Dorylaimida (22), Rhabditida (12). The abundance of nematodes was higher on permanent pastures (mean value of 569) than under permanent meadows (mean value of 440) and new meadows (mean value of 410). Plant parasitic nematodes were dominant trophic group in all investigated meadows ( was the group of fungal feeders. At one particular locality (Ľubietová) -new meadows -higher abundance of Diphtherophora communis was found. The proportions of predators were variable in investigated types of grassland. Species Tripyla filicaudata had the highest abundance in new meadows and Anatonchus tridentatus and Coomanchus parvus in permanent meadows and pastures. The species diversity (H'spp) ranged between 2.2 -2.5, no demonstrable differences were observed among investigated sites. The Maturity index (MI) values were lover in new meadows (2.9) than in permanent meadows (3.4) or in permanent pastures (3.5) (Mann-Whitney U test, z = -1.84, p < 0.05) and depends with a higher number of omnivores and predators with higher c-p values. The PPI (Plant parasite index) values were similar in all investigated types of grassland, no apparent differences were observed. The higher proportion of bacterial feeders was reflected in the B/F ratio, which was very high in new meadows (6.3) (Mann-Whitney U test; z = 2.2 p < 0.05) compared to permanent meadows (3.2) and to permanent pastures (2.1). Cluster analysis showed the similarity of the structure of nematode communities in all sites (Fig. 1) , but locality Ľubietová, Strelníky standed out from the sample groups, as it was influenced by abundance and diversity of omnivores like E. macrodorus, Dorylaimoides micoletzkyi, Eudorylaimus spp. and fungivores D. communis. Diversity and abundance of soil nematodes is more similar in permanent meadows and pastures than in new meadows. 
Discussion
Investigated nematode communities inhabiting grassland habitats in the Slovak Republic were analyzed and compared in three different types of meadows differing in age and utilization. Obtained results indicated that numbers of species and genera were little differentiated in all investigated types of grassland. The number of genera (47) in new meadows established in arable soil was higher than presented by Valocká and Sabová (1997) (38) ….
The number of genera in permanent meadows (49) and permanent pastures (49) is comparable with the results of Valocká and Sabová (1997) (43) genera in permanent pastures and Wasilewska (1995) (48) genera in permanent meadows. Plant parasites nematodes were dominant in all three types of grassland studied. This is in concordance with the results of Yeates and Bird (1994) , Valocká et al. (2001) Wasilewska (1997) reported increase abundance of bacterial feeders is closely connected with an expansion of microbial activity, in particular in situations with supplies of nitrogen in the environment. On the other hand, omnivores characterized by a long life cycle and low abundance especially in cultivated field (Yeates & Bird, 1994) , were subdominant in permanent meadows and pastures. They were represented mostly by E. macrodorus, A. obtusicaudatus and O. oxycephalus. Predators represented only a low proportion of the nematode communities in all investigated sites, but together with omnivores as indicators of stability and naturalness of ecosystems (Wasilewska, 1997) , their high proportions in the nematode community on permanent meadows and pastures are indicative of a higher stability at this ecosystems. The nematode diversity (H'spp) were similar in all types of meadows and lover then those found by Wasilewska (1994 ) or Háněl (1996 but comparable to the data obtained by Háněl (1994) and Lišková and Čerevková (2005) . The comparison of three types of the grassland in the Slovak Republic showed that the MI values are higher in permanent meadows and pastures than in new meadows. A depend of the MI with the age of meadows was obtained by Wasilewska (1995) and Valocká and Sabová (1997) , and with succession from new meadows to permanent meadows and pastures. The values of the PPI (Plant parasite index) were rather balanced in all investigated types of grassland. The B/F ratio reflected a higher proportion of bacterial feeders which increased in higher decomposition of organic matter; therefore these values are higher in new meadows than in permanent meadows and pastures. Cluster analysis showed that the structure of nematode communities and diversity more dependent on geographic conditions than on meadows age and utilization.
